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Studies on the Control of Cabbage Worms
C. E. SMITH
U. S. Depa1·tment of Agriculture, Bureau of En t omology
nnd Plant Quarantin e.

In the fall of 1932 experiments on the economical control of
cabbage worms were begun at the field laboratory of the Bureau of
Entomology and Plant Quarantine at Baton Rouge, La., in cooperation with its Charleston, S. C., laboratory.

The first phase of this work was on the relation between the
quantity of residue present on the marketable portion of the cabbage plant at the time of harvest and the number of applications
of common arsenicals at different strengths and dosages. I The results showed that cabbage at maturity may retain arsenical residue
exceeding the legal tolerance (0.01 grain of arsenic trioxide per
pound of marketable product) for as long as 30 days after the last
application. The larger part of this residue was found on t he loose
leaves surrounding the compact head. The quantit y of residue present at harvest time depended on the variety of cabbage and the rainfal l. The study also showed that the strengths, dosages, and number
of applications had less influence on the quantity of residue on the
plants at maturity than did the stage of development of the crop at
the time the applications were discontinued. The conclusion was
reached that it is unsafe to apply arsenicals on cabbage after foliage
that will be a part of the marketed product has become exposed, and
that, for crops to be marketed as U. S. Grade No. 1, no applications of arsenicals should be made after the heads begin to form.
Cabbage is often seriously damaged by worms during the period
in which it is. unsafe to use materials that leave a harmiul residue.
The second step therefore was to test several of the less objectionable inorganic compounds as well as several materials comparatively nontoxic to man but known to be toxic to certain insects. 2 These
materials consisted of various dilutions of derris-root powder, pyrethrum-flowers powder, hellebore, natural and synthetic cryolite,
barium fluosilicate, paris green, and calcium arsenate. Natural cryolite, barium fluosilicate, and hellebore were used in a few of the
preliminary experiments only. Talc, china clay, sulphur, tobacco
dust, and lime were used as diluents for one or more of the insecticidal materials.
In reducing populations of the cabbage looper, Au tographa
brassicae (Riley), derris dust containing 1.0 per cent rotenone was
1 See U . S. Dept. Agr . Circ. 411, A Stu dy of Arsen ical D usting of Cabbage in
Relation to Poi s on R es idu s.
2 A de tailed r eport of this work w ill be au bmi tted for p ubli cation a s a Technical Bull e tin of th e u. s. Departm e nt or Ag r icu lt ure.
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superior to all other treatments; derris dust containing 0.5 percent
rotenone and synthetic cryolite was next in effectiveness and superior to 0.1 and 0.05 percent pyrethrin I dusts. Against t he larva of
the diamondback moth, Plutella maculipennis (Curt.), derris dust
containing 1.0 percent rotenone and undiluted calcium arsenate were
about equal in effectiveness and were superior to the other treatments. Against the imported cabbage worm, Ascia rapae (L.), derris dusts containing 1.0 and 0.5 p ercent rotenone were most effective. Paris green and lime (1 :9) was the only other treatment that
showed comparative effectiveness. Against larvae of Agrotinae (the
true cutworms) and the com earworm, Heliothis obsoleta (F.), the
inorganic materials (paris green, calcium arsenate, and cryolite)
were superior to the 01·ganic materials (denis-root powder and pyrethrum-flowers powder).

Early Spring Cutting Assists in the Control of the Three-Cornered

Alfalfa Hopper, Stictocephala feslina (Say)
L. T. GRAHAM and L. 0. ELLISOR
Louis iana Aa ricultural Experiment Station

The three-cornered alfalfa hopper, Stictocephala festina (Say),
has long been recognized as a pest of alialfa, particularly in some
of the western states. In more recent years it has attracted a great
deal of attention in Louisiana as a serious pest of alfalfa and, to a
lesser extent, of soybeans, cow peas, and kidn ey beans. It is a common practice in the southern part of Louisiana to reseed alfalfa each
year because of the poor stand obtained the second year. Undoubtedly, several factors are responsible for the dying out of the alfalfa,
but it appears that the damage caused by the three-cornered alfalfa
hopper is the most important one. The injury caused by this insect
is due to a series of feeding punctur s which result in a complete
girdling of the plant, usually just above the surface of the soil. As a
result of this girdling, the translocation of plant material is interrupted, and the affected plants turn yell ow or pm·ple, wilt, and die.
In some cases, t he plans even break off at the girdled area.
During the two years that observations have b en made on this
insect in Louisiana, it has not gone into hibernation in t he winter
months. The adults were observed to be particularly abundant in
fields of alfalfa, and less abundant in various typ s of winter growing legumes, such as wild and cultivated vetch and clovers, Austrian
winter pea, 1 pedeza, etc. Feeding and egg laying continued on
warm days throughout the winter, but the eggs did not hatch until
the coming of continuous warm weather in the spring, or if they did
hatch, the young nymphs did not survive th occasional periods of
cold weather. The adults were inactive on cold days, and could be
4

found on the stems of the plants, in cracks in the soil, in debris, or
in other protected places near host plants.
The adult population increases gradually in the summer and
reaches a maximum in the fall. From this point on through the winter, the adults die off gradually, and when nymphs first begin to
appear in the spring, practically no adults can be found. In the
spring of 1937, the first nymphs to survive appeared at Baton Rouge
during the first week of March. Hatching continued at a slow rate
until about March 12, when the nymphs began to batch in great
.
numbers.
Studies that were made to determine in what part of the plant
the eggs were laid, revealed the fact that during the winter months
97.6 percent of the eggs were deposited in the stems more than two
inches above the surface of the soil, and 93.0 percent were deposited
more than three inches above the surface. Conversely, in the summer months nearly 100 percent of the eggs were deposited in the
stems not more than one inch above the surface of the soil.
These facts indicate a method by which damage to alfalfa by
this insect may be reduced. The first cutting of alfalfa in the spring
should be made before the nymphs begin to hatch in great numbers.
At this time most of the adults have either died or spent themselves.
The cutting and harvesting of the alfalfa removes over 90 percent
of the eggs from the field. This measure would prevent the threecornered alfalfa hoppers from establishing themselves in alfalfa early
in the year, and consequently, it would be later in the season before
they become sufficiently abundant to cause appreciable damage.

Cane Trash Disposal as a Means of Cane Borer Control
B. A. OSTERBERGER
For the past several years, the Department of Entomology has
worked on the control of the sugarcane borer during the winter season, when the bore1·s are overwintering in the larval stage in sections of sugarcane tops, plant cane, old corn stalks, and larger
stemmed grasses. The larval stage seems to be the period in the life
history when it can be controlled with best results and with the least
amount of expense and labor.
Since sugarcane tops, in most ca es, are the principal sources
of spring infestation, the department has conducted experiments on
the burning of cane tops at different times during the winter, by
varying degr es of burn and by the us of fertilizers and other
ch micals in an ffort to increase rapid deterioration. Experiments
have also been conducted on different methods of covering cane
trash with varying amounts of soil These experiments have been
5

canied on each year, the borer population and location of the experiments over the cane belt determining the number and size of test
plots. In most cases, tests have been carried to harvest records.
In the use of fertilizers and dates of application, only one difference was shown and that was the effects of the fertilizers upon
yields. The experiments on the depth of covering showed that the
tops which were covered lightly deteriorated faster than those covered completely. Of course, temperature, rainfall, and amount of
water held in middles are factors to be considered and should be
studied further.
In all of the tests carried on by the department to date, it has
been found that one of the very best means o:il controlling the cane
borer is to burn the trash in the fall and winter. · This is a common
farm practice now used by most sugar planters to remove the cane
tops. In addition to i·emoving the trash, this practice subjects the
borers to heat and further exposes them to climatic conditions.
It has been found that the varying degrees of burn have much
to do with the effectiveness of this method as a control for borers.
These findings are from all varieties of sugarcane and from many
sections o:e the sugar belt. Some cane tops were burned while very
green; others were pulled on the ridges to dry before burning; while
others were burned very late in January. In all cases, borer survival
was checked shortly after burning and at regular intervals for several days thereafter. In all cases, the same methods of disposal were
practiced in control or check areas in the same location s, in as nearly
the same way as possible ..
From these tests, it was found possible to separate the various
degrees of burn into three groups: poor, fair, and very good. Under
these classifications, the averages for the several years' tests show
that in the case of poor burns, 21.8 percent of all stages found we1·e
dead; in the case of fair burn, 54.4 p rcent of all stages found were
dead. The average for very good burns showed that 93.6 percent
of all stages found were dead. In non-burned material for the same
period an average of 17 percent of all stages was dead. These tests
were conducted experimentally on various properties in the sugar
belt over a period of several years, and were as uniform as it was
possible to make them.
A comparison of burned tops with unburn d tops for the sev ral
y ars shows that an averag of 52 p 1·c nt of th stages were dead
in burned cane tops examined; while in the unburn ed, only 17 p r
cent of the stage were dead. Th ese figure ar for many diff rent
varieti s, under varying climatic conditions, scattered over th cane
belt, and should be a fair average for the usual burn as it is done
on most sugar farms.
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Control of the Turnip Aphid
P. K. HARRISON
Bureau of E n tomology and Plant Quarantine, U. S. Department
of Agriculture.

Experiments for the control of the turnip aphid, Rhopalosiphum
pseudol>rassicae (Davi s), which attacks turnip, mustard, radish, and
related crops, have been conducted at the Baton Rouge laboratory
of the United States Department of Agriculture, Bureau of Entomology and Plant Quarantine, for the past five years. Various insecticides have been tried, but nicotine sulphate and derris, used at different strengths and with various spreaders and stickers, were selected for use in the major field experiments.
The early work on these insects was carried on by Mr. Norman
Allen, and during the season of 1936 the author continued the
studies on the project. Nicotine sulphate-lime dust diluted to contain 3 percent nicotine and a derris dust diluted with equal parts of
a fin ely ground tobacco dust and 300-mesh dusting sulphur to contain 1 percent of rotenone were used in the experiments conducted
in 1936 and 1937. Nicotine was found best suited for control of the
turnip aphid where an immediate kill of the aphid is required, such
as in the case of heavy infestations. Derris is slower in its action
on the insect but has given equally as satisfactory control of the
aphid as nicotine. For the average grower in Louisiana, derris dust
is probably more suitable for controlling the turnip aphid, as this
material also will reduce injury from certain leaf-eating insects
which often feed on this crop. Another point in favor of derris over
nicotine is the fact that the derris treatments need to be repeated
only every 10 or 14 days, whereas the nicotine treatments should
be repeated at least every 7 days until the infestation is under conhol or the crop harvested.
China clay, sulphur, talc, flour, or tobacco dust alone may be
used instead of the tobacco dust and sulphur combination to dilute
the derris powder concentrate, but lime should not be used to dilute
derris powder.
The recommendations for the control of the turnip aphid are
based on plants drllled in one or two rows to each seed bed. Row
cropping not only permits more effective treatment than does broadcasting, but also permits cultivation which stimulates growth and
hastens matu1·ity. Crop refuse should be plowed under or otherwise
destroyed as soon as harvesting of the crop is completed.
When two rows are planted on the same seed bed, an application of the insectcide directed from the outer side of each row is
sufficient. Where single rows only are planted to the seed bed an
application of the insecticide should be made to each side of the
7

row. Treatments should be started as soon as the majority of the
plants have germinated and started growing and should be continued
throughout the period of growth.
The derris dust should be applied late in t he afternoon 01· early
in the forenoon while the plants are moist with dew. The nicotin e
sulphate dust should be applied after the dew has dried from the
plants, preferably between 10 a. m. and 2 p. m. From 15 to 25
pounds of the dusts should be applied per acre per application, the
amount depending on the size of t he plants and the width of the
rows.
It is recommended that a dust gun be used, as a bag is not satisfactory. The dust has to be applied directly to the aphids, therefore it has to be directed to the unde1· side of the leaves.

Control of the Vel vet Bean Caterpillar, Anticarsia gemmatilis,
H bn. in Seed Production
L. 0 . ELLISOR
Louis iana Ag:ricultural Experim ent Station

Investigations were begun in the fall of 1936 and continu ed
during the fall of 1937 on the biology, habits and control of the
velvet bean caterpillar, Anticarsia genwnatilis , Hbn. The first specimens of the season were observed on August 6 in a field of soybeans three miles north of Port Allen, Louisiana. Moths, eggs, and
larvae of t he first, second, and third insta1·s were present at this
time, showing that the moths had been in t he field about 10 days
previous to this date. Between August 6 a nd 10 a survey was made
in the southern part of t he state in order to ascertain the extent of
the infestation. The r esults of this survey showed that the infestation was very spotted, and that it was concentrated mainly along
the Mississippi River as far north as Baton Rouge, Louisiana. By
September 1, spotted infestations could be fou nd t hroughout the
southern part of the state and extending north along t he Mississippi
River to the Mississippi state line.
The infestation did not develop rapidly in the fall of 1937, and,
although defoliation of soybeans occurred in localized areas, serious
damage was not general. The Otootan vari ty of soybeans was the
only one damaged severely even in the areas where t he caterpillars
were abundant. The velvet bean caterpillar is a tropical species and
it does not over-winter in the United States, except, possibly, in the
very southern tip of Florida. The moth , therefore, must migrate
from farther south each year.
onsequently, they do not appear in
fields of soybeans in Loui iana until relatively late in t h season. In
most years, the caterpillars will first be noticed about the first of
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August, but it is usually the middle of August or early in September
before they become sufficiently abundant to cause serious defoliation of soybeans.
CONTROL
In order that soybean seed may be produced each year in the
southern half of Louisiana, and in years of unusuaJly heavy caterpillar outbreaks, in the northern part of the state as well, poison
control has to be relied upon. In field experiments in 1937, a finely
ground, neutral, synth etic cryolite, applied at the rate of 8 to 10
pounds per acre, or admixed 50-50 with talc and applied at the rate
of 12 to 15 pounds per acre, gave excellent control of the caterpillars, and the soybeans so treated produced a normal crop of seed.
An outstanding feature rega1·ding these experiments is t he fact
' that in 1937 only one application of dust was necessary to give seasonal control. Whether one dusting will be sufficient to give protection to t he beans in most years remains to be determined. The fact
that parasites, predators, and a fungous disease destroyed many of
the caterpillarn later in the year probably accounts for the fact
that only one application of dust was necessary.
It appears to be advisable to plant beans gi·own for seed purposes alone and not as a companion crop with corn. If this is done,
the application of the insecticide can be made much more readily,
and the beans can be harvested more easily.
At present no poison is known that is effective, non-poisonous
to livestock, and economical, which can be recommended for the
control of caterpillars on soybeans grown for forage purposes. Because of t he possibility of injuring the livestock by cryolite, this
material ca nnot be recommended, although preliminary studies indicate that soybeans dusted with cryolite do not carry sufficient residue after one heavy rain to be detrimental to animals eating the
hay.

Thrips in Louisiana
S. S. SHARP and C. 0. EDDY
Loui s innn Ag ricultural EXl)eriment Station

Thrips, which are smaJJ insects rarely one-third inch in length
are best known for their injury to onions and flowers. Because little is known of the destructive activity of these pests on cotton,
strawben-ies, tomatoes, beans, and various other crops, studies of the
species concern d and their control were begun. The control of
thrips is inadequat , even on plants where their injuries and activities are w 11 understood.
As a r sult of the study undertaken, thirty-five species of
thrips have been added to the seven previously reported for Louisi9

ana. Considerable progress, reported elsewhere, has been made in
the control of the destructive species. The major destructive species
are Fmnkliniella tritici (Fitch), the flower thrips; Frankliniella fusca
(Hinds), the tobacco th1·ips; and Thrips tabaci Lind., the onion thrips.
A few others, such as the camphor thrips and the gladiolus thrips,
occasionally become injurious.
Th e chief injury from Frankliniella tritici is on flowering plants
and seedling cotton. It is a common species in strawberry fields,
but there is a diversity of opinion as to the amount of damage it
causes to the strawberry crop. By its attacks on seedling cotton,
F. tritici causes malformation, stunting of growth, and excessive
branching.
The chief importance in Louisiana of Frankliniella fusca results
from its injury to seedling cotton, to onions, and to cabbages. In
1937, F. fusca was responsible for most of the thrips injury to cotton in the state. Its injury to cotton is similar to that of F. tritici.
Much thrips injury to cotton has been confused with certain J)athological disorders.

Thrips tabaci is most destructive in Louisiana to onions and
shallots. In some years it is injurious to cotton.
One beneficial species of thrips, Leptothrips rnali (Fitch), occurs
in Louisiana. This long, slender, black thrips is predaceous on other
thrips, aphids, and the eggs of the pecan nut case-bearer.
A list of the species of thrips known to occur in Louisiana follows:
1. Aeolothripa bicolor Hinda.
2. Aeolothrips n. sp.
S. Heterothripa aeaculi Wa tson.
4. H eliothrips haemorrboidalis
(Bouche).
5. Heliothrlpa (asciapennia Hind s.
6. Echinothripa americanua Moriran .
7. hlrothrips era sua Hinda.
hirothripa obeaus Hinda.
9. hirothripa m exicanua rawford.
•10 . Chirothrips spin icepa Hood .
• 11. Chirothripa !loridenaia catchinirsi
Watson.
12. Limothripa cerealium Haliday.
13. Sericothripa va riabilia (B ach).
H. S ricothripa cinirulatua Hinda.
16. Anaphothrips n. sp.
16. Scolothrlpa aexmacu l11tu1
(P rgande).
17. Franklinlell& tritici (Fitch).
18. Franklin! 1111 tennulcornls (Ur. I).
19 . Franklinlella fu ses (Hinda).
20. Frankllniella willi11m1i Hood.
21. Pl alothrips p rplexua (Beach).
22. 'l'hrlps tabacl Lind man.
28. Thripa nbdominali
ra ford.

24. Thrips varipea Hood .
26. Leucothrlps pierce! (Moriran).
26. Br gmntothripa graci lis Hood &
Williams.
27. Bregmatothrips n. sp.
•2 . M rothripa fu scicepa Hood & Wiliams ..
29. Liothrips caryae (Fitch) .
80. I.lothripa florid naie (Watson).
91. BaKna lliella yuccae (Hind s).
82. Hlndainna m In! ucn BnKnnll.
•ss. Rind s inna catchinirai Wataon.
84. Haplothripa grnminla Hood.
Su. H plotnrins h11Jophilus Hood.
SG. Andrenothrips n . Bl).
•s7. Zygothrips pullua Hood & Williama
•s . Trichothrips marginalia H ood &
Wllllnm s.
89. Aleurodothrips fn scinpcnnla
Franklin.
40. Lcptothripa mnli (!~Itch).
41. ryptothrips n . ep.
•42. Knrnyothripe weigeli ( Wn t~on ) .
•48. Polyphemothripa tlblalla H od &
William s.
44. M gn lothrips spinoaua Hood.

• Th I eiirht IP ci a h11v,.. not b n taken by th author, but are listed In
Wataon' "Synopal1 and alalogue or th Thyaanopt ra ot North Am ricn" a s occurrinir in Loulsi na.
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Protecting Stored Rice from Insect Pests
C. L. STRACENER
Insects are especially destructive to rice after milling. Not only
do those insects that attack rough rice continue to infest rice after
it is cleaned, but many other species which cannot penetrate the
hulls of rough rice are especially harmful to polished rice. It may be
seen, therefore, that control is more important at this stage, when
the number of species attacking rice has been more than doubled,
than in the unmilled stage.
Tests have been made which show that the milling of rice removes practically all species or their eggs from the rice except the
rice weevil, Sitophilus oryzae L., which, due to its habit of ovipositing, places the egg so deeply in the grain that occasionally one
escapes the milling process.
Unfortunately, this fact hinders the relatively simple control of
insects in mill d rice; y t so small a percentage of eggs survive milling that little damage will result if insects are not allowed to enter
the rice from outside sources.
StoTage in 1)aper bags: Tests with multiwall paper bags gave
80 per cent better results than the burlap bags commonly used. It
was found, however, that small insects, such as saw-toothed grain
beetles, could crawl through the holes made in stitching. This necessitated finding some method of closing the bag without stitching.

A test was run with 12 small three-ply bags, each containing 10
pounds of milled rice. These bags were stitched <>n an ordinary sewing machine and the seams taped with heavy gummed paper. They
were stored in a rat-proof room with rough rice, which was badly
infested. The rice in this test was heated to about 140 ° F. before
being put in bags, and held at that temperature for 8 hours so that
all insects or eggs would be killed. The bags were opened after being
stored 8 months, and the condition of the grain was observed. It
was found that none of the bags had been entered by insects, with
the exception of one bag which had been entered by termites after
they had burrowed through the floor of the room. Otherwise, the
rice was bright and in good condition.
Another test was run in which metal strips were used to close
the bags. This te t consisted of 17 paper bags and three burlap bags
as checks. These bags were the 25-pound size, some 3- and some
5-ply paper. The burlap bags were small and were made by cutting
the ordinary bag used for packing rice into about four pieces and
sewing into bags. All of the paper bags were stitched at the bottom
end, but strips of 28-gauge galvanized iron, crimped so they would
lap over enough to cover the stitches, were securely clamped and
11

riveted with four clinchers so t hey might not be pulled off. Strips
were applied to the top end in the same manner except that the tops
were not stitched.
Examination of this test after 8 days less than 8 months revealed that no insects had entered the bags, except for three bags
damaged by termites, although live insects were plentiful on the
outside of the bags and in all the burlap bags.

Some New Notes on the Sugar Cane Rootstock Weevil,
Anacentrinus subnudus Bach.
B. A. OSTERBERGER and M. B. CHRISTIAN

The sugar can e rootstock weevil has been known to be p1·esent
in the sugaT cane section of Louisiana since April 29, 1910, when it
was first found at Berwick, Louisiana, by Mr. D. L. Van Dine.
From time to time, it has been repoTted as a pest of sugar cane, but
the damage apparently was of minor importance until June, 1931.
At this time, the infestation was so serious in the Arnau dville section that in one 100-acre field of P. O. J. 213, first stubble, the stand
was completely destroyed in some spots.
With such a serious infestation, it was necessary to make some
very careful limited observations on this weevil. It was learned that
the weevil had never been described, which meant that information
on the life history, host plants, and other necessary information about
its habits was lacking. Such information was n eeded befo1·e any control work could be started.
The first work was done with restl·icted time and funds, but information was collected on a few cultivated host plants, as well as
wild host plants. Eggs were found and much was learn ed about the
life history of the weevil. In the early put of 1936, it became apparent that, to make th se studi s more satisfactory, it was necessary to make this a station project, so that a more systematic study
could be made on this weevil, with an object of control. Consequently, the findings in this paper are nothing more than a progress report.
Host Plants in Louisiana!: In addition to sugar cane, corn,
and sorghum, and one wild grass, Paspalum boscianum (bulJ grass),
which has been previously reported, the following wild host plants
have been recorded: Paspalwni urvellei (vas y grass), Paspalum
dilatatum (dallis gra s), Paspalurn laeve, El iuiine indica, Panicum
di ho tomif lorum, Panicum gymnocat·pon, E chinochloa crusgalli.
th

l Id entifications ot plants checked by Drs. . A. Brown nnd E. M. Wes t of
Deparlm nl or Botany, Louiaiann Stat Univ relty.

12

This weevil has been found throughout the cane section of Louisiana, and especially in abundance in Paspalwrn ttrvellei, which seems
to be the preferred host plant.
Life H isto1·y : The eggs of the sugar cane rootstock weevil are
creamy white in color, oval, and the average measurements are 4 mm.
in width by 6 mm. in length. They are deposited singly in small punctures made by the beak in the rootstock, and are completely concealed. Eggs are deposited throughout the year at Baton Rouge
under field conditions. Under cage conditions, and subject to outside climatic conditions, it was possible to collect eggs the year
i·ound. The rate of oviposition was greater during the warmer season. Incubation records were kept the entire year. These have been
divided into two periods to show effects of temperatures on the
length of incubation period, and are summarized in Table 1.
TABLE 1.

LENGTH OF lNCUBATlO

PERIOD OF lNCUBATION

October 1. 1936
to
April 1, 19S7 1

Maximum Days

so

Minimum Days --·-···-·--···-··-············
Average Days ·-·-·--···-······-·-··-··-

7
20

PERIOD
Aprill, 19S7
to
September l, l 9S7•

16
4

6.3

' 72 eggs observed.
2
283 eggs observed.

The Larva: A newly hatched larva is white, with a brown head,
and measures about one millimeter in length. This stage does much
damage to the rootstock and small roots by feeding and tunneling
the rootstock. A full gi·own larva measures about 5 millimeters, and
as many as 23 have been found in an eight-inch piece of P. 0. J. 213
rootstock. A very complete record was kept on seventy individual
larvae under laboratory conditions from April to September, 1937,
and it was found that the larval period varied from a minimum of
22 days to a maximum of 39 days, with an average of 27 days.
The Pupa: Pupation takes place within the rootstock in a special cavity near the surface . From a study of 48 individuals during
May to September, 1937, it was found that t he maximum duration
of the pupal stage was 13 days, the minimum, 8 days, and the average, 9.4 days.
The Adult: This study was made from May to September, 1937,
and a total of 43 mated pairs was carried until natural death ended
the s ries. Table 2 gives information on the duration of the life
cycle, oviposition period, number of eggs, and longevity of the adult
weevil.
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TABLE 2.

DURATION IN DAYS OF THE LIFE CYCLE, OVIPOSlTION
PERIOD, NUMBER OF EGGS, AND LONGEVITY.
Pre-Oviposition
(Days )

Maximum
Minimum
A verage No. - ---

Oviposition
(Daya )

Poa t-O viposition
(Day a )

25
5
15.4

30
6
7.2

21
!!5.4

Longevity (Days )
Male

72
18
49.6

Female

57
15
45

Number
Eggs
Laid

24
11

16

The Habits of the Adult: In heavily infested fields, the weevils
were found on the surface of the ground, among dried leaves and
debris about the base of the plant, in the soil, and up on the stalks,
three or four feet from the ground, as well as in the cane rootstocks.
The natural habitat seems to be near the base of the plant in the
loose leaves and soil and around the rootstock, feeding on young
shoots, eyes (buds), and on the rootstock, with injury noticeable but
not as serious as the larval injury. Attempts to catch weevils on
tanglefoot screens have not been successful, but a few have been
observed flying under laboratory conditions.
As most weevils do when disturbed, they remain motionless and
feign death for several seconds. They may also secure partial protection from their subterranean habit, small size, and soil-like color.
Su1mna111: Serious infestation of this weevil in sugar cane
rootstocks at Arnaudville in 1931 created a demand for more information concerning its biology and habits, in view of reaching a
practical control, if, and when, the damages to sugar cane in Louisiana warranted such measures.
Observations on biology and habits were conducted over a continuous period of fifteen months. Weevils were found in all parishes
of the cane belt, but only minor damage was noticed except in small
areas in a few fields. Nine new wild grass host plants were found.
It was learned that the we vils br ed t he year round and that
the life cycle covers a period of about 43 days in the warmer months,
although the period extends over a much longer time during the
cooler seasons. Caged females lay about 16 eggs and live about
seven weeks.

The adult weevils feed around the base of the host plant, l'arely
advancing over two or thr e inches above the surface of the soil.
Adults are slow to fly, mjgration being accomplished mainly by
crawling.

The Vegetable Weevil, Listroderes obliquus Gyll.
I. J. BECNEL
Th v getabl weevil, Listrodc,. s obliqmui Gyll., was observed
first in the southern part of Mi sis ippi in 1922. By 1985, the weevil
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had spread over most of Mississippi, Louisiana, and Alabama. Scattered areas of infestation also occurred in Florida, Georgia, South
Ca1·olina, Tennessee, Arkansas, Texas, and California. Because of
the economic importance of this species as a pest of vegetable crops,
an investigation of the biology and of possible control measures was
undertaken . In this paper are given the results of some of these
studies made at Baton Rouge, Louisiana.

S easonal Life History: The adult weevils go into aestivation
during late April and early May. During the aestivation period, they
can be found under loose splinters on fence posts, under loose bark
of trees, or under trash and debris in or near fields previously infested. They remain inactive in these places of concealment until
early fall, when they crawl into nearby fields of vegetable crops.
The adults feed and lay eggs at night, and crawl down near the base
of the plants during the day. These adults continue to feed and
deposit eggs throughout the winter, except during cold periods. It is
not known whether they die in the spring or go into aestivation for
a second summer. Lovell J, working in California, reports that adults
kept in the laboratory laid from 300 to 1,500 eggs during one season.
The yellowish-white, elliptical-shaped eggs, about 0.8 mm. in
length and 0. 7 mm. in width, are deposited singly on the soil near
the base of the host plants or in the crown of these plants. As the
incubation period advances, the eggs gradually become darker in
color and just before hatching, they are dark gray or almost black.
Under ordinary room conditions, 60 to 70 ° F., the incubation period
lasted from 9 to 24 days, the average being 13 days.
Soon after hatching, the small white larvae, about 1.2 mm. in
length, begin to crawl about in search of food. They usually seek
the more tender foliage in the crown of the plant and begin feeding
on the lower side of the leaves. The larvae are strongly convex and
of the typical curculionid shape. They have a dark head capsule,
just back of which is a dark, sclerotized, narrow strip known as the
prothoracic shield. As development continues, the larvae become
dark r in color, due to the ingested food material showing through
the transparent body wall. There are no well developed legs, but
there is a series of lateral and ventral lobes, which apparently aid
in locomotion . The larvae feed only at night, seldom leaving the host
unless disturbed. They molt three or four times and when mature
are about 15 to 18 mm. in length. The total length of the larval
stage at 60 to 70 ° F. varies from about 10 to 17 days.
The mature larva suspends feeding, drops to the ground, and
burrows into the soil, wh re it constructs a pupal cell. Several days
1 Lo vell , O. H ., Th e Ve11et.n ble W evi l. Li•troderee obliq11u•. J>. 4. Bulletin
546, 1932, Univ rsity of California Colleire of Airriculture, Airrlcultural Experiment Station, Berkeley, California.
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are spent in the prepupal stage before the final molt. The length
of the pupal period varies a great deal under out-door conditions, but
lasted about 9 to 12 days under laboratory conditions.
The buff-colored weevils, with a lighter characteristic v-shaped
marking on the elytra, are about 8.3 mm. in length and 3.3 mm. in
width. The newly emerged adults do not lay eggs until t he following
fall, but they are heavy feeders until they go into aestivation. N!>
males have ever been found in this species. The adults are very
active on cool nights; however, many of them are killed by freezing
temperatures. The weevils feign death when disturbed and since
they are almost the color of the soil, they are likely to be overlooked.
The adult weevils have well developed wings, but they have
never been observed in flight in Louisiana. High2 of the United
States Department of Agriculture, reported that he observed the
weevil in flight at Gulfport, Mississippi, during very warm weather.
It appears that they move from place to place on the ground or are
carried in various articles of commerce.

H oat Plam.ts an d N atm·e of Inju1-y: The vegetable weevil is a
general feeder, attacking in both the larval and the adu lt stages, such
plants as turnips, tomatoes, mustard, carrots, radishes, potatoes,
spinach, table beets, sugar beets, cabbage, Swiss chard, cauliflower,
onions, lettuce, etc. Feeding injury first appea1·s in the crown of the
plants as small, irregularly shaped holes in the leaves; if the infestation is heavy, the whole plant may be defoliated, leaving only the
stems and midribs. Both the larvae and the adults a1·e voracious
feeders, and due to their habit of feeding at night and their inconspicuousness, their presence may not be suspected until the plants
are badly injured.
Control Measures: Since the adults rnrely fly, the rotation of
crops that they attack is an important item in keeping down injury.
When favored host plants are grown on the same land for several
successive years, a heavy population of weevils will be built up and
injury can be expected. Also, spring-planted c1·ops, such as tomatoes,
should not be planted adjacent to crops t hat are attacked by the
weevil, since the weevils will likely crawl to the new crop and do
considerable damage.
ultivation is also an important aid in prev nting we vil injury.
Many prepupae and pupae will be destroved by thorough and repeated cultivation during th months of January, February, March,
and April. When the late fall or winter maturing crops are mar!! Lovell. O. H .. The Vege table W vii , IAstroderes obliquus. p . t 1. Roll tin
546, 1932, Universi ty of California Ooll ii ot Agriculture, Aerlculturnl Experiment Station, Berk I y, California.
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keted or removed, the soil should be plowed and left fallow if vegetable weevils are present. If the soil is kept clean, the larvae will
starve.
Observations of infested fields in the fall show that crops adjacent to fence rows, grass land, trees, or rubbish of any kind are
the first to show signs of in jury by the weevil. When the adults
leave their aestivation hideouts, they attack the first available favorable food, and later, they gradually spread to other parts of the
field. With these facts in mind, it is obvious that if fence rows and
othe1· places of aestivation are destroyed, as far as possible, the infestation can be greatly reduced. The best results will be obtained
if these places are eliminated before the adults go into aestivation.
The measures suggested above are preventive and do not rid a
field of weevils after it has become infested. For this latter purpose
calcium arsenate mixed with 50 per cent ]jme, appHed at the rate of
10 to 12 pounds per acr , or cryolite applied at the rate of 7 to 8
pounds per acre, is effective in controlling the weevils and can be
used to advantage on such crops as tomatoes and potatoes. Due to
the poisonous residue left by these materials they should not be used
on leafy vegetables such as turnips, mustard, Swiss chard, etc. For
contro1ling weevils on these crops, P. K. Harrison s of the Bureau of
Entomology and Plant Quarantine, has found that derris root, containing 1 percent rotenone, with either tobacco dust or sulphur as a
carrier, is very satisfactory. Good control was obtained by dusting
once every two weeks during the growing season.

Borer Injury to Sugarcane in Louisiana in 1936
J. W. INGRAM
Bureau of Entomology and Plant Quarantine, United States Department
of Agriculture
and

L. 0. ELLISOR
Department of Entomology, Louis iana Agricultural Experiment Station.

A survey to determine the extent of injury to sugarcane
throughout Louisiana by the sugarcane borer, Diatraea saccharalis
(F.), was made during the harvest season of 1936. The difficulty
involved in obtaining a fairly accurate estimate of borer injury over
so large an area is apparent. The degree of borer injury varies widely with different sections of the state, and to some extent with locations on a given plantation and with varieties of cane.
For the purpose of this survey, the sugarcane-producing section
of Louisiana was divided into 10 districts, each producing approxi3 Bureau or Entomology and Plant Quarantin e News Letter, Volume IV, February, 1987, pp. 17-18.
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mately one-tenth of the crop, and each district in past years having
experienced a more or less uniform percentage of borer injury
t hroughout. One plantation in each district was selected as representative, and borer counts were made on. it on two common ly grown
varieties, Co. 290, one of t he varieties that was damaged least, and
Co. 281, which represented the more susceptible varieties. These
counts consisted of examining 10 stalks from 10 locations in each of
two representative fields of each variety, making a sample of 400 .
stalks in all. These. were examined for the number of joints and
stalks showing external evidence of borer injury.
Examinations were made in. stubble or ratoon cane when this
was available. No corrections are made in data of plant and ratoon
cane infestation to obtain a gen ernl average, since no significant
difference has been apparent between infestations in cane from
these stages of growth when grown contiguously in limited experiments.
A summary of the results of this survey is given in table 1,
which also shows for comparison the percentage of joints bor d, as
r eported in a s urvey conducted in a similar manner in 1935. A statistical analysis of joint-infesta tion data failed to show significant
differences between the infestations observed in varieties Co. 281
and Co. 290, and between cane growing on light lands at the front
of the plantation and that located on heavy lands at the rear
of the plantation. Since the survey was not planned with the idea
of comparing varietal infestations, the field locations were often
not comparable.
TABLE I. SURVEY DAT RE LATING TO BORER DAMAGE ON REPRESENT ATIV E PLANTATIONS IN LOUISIANA, MADE DURING THE HARVESTING SEASONS OF 19 85 AND 1986.
9

DISTRICT
1

2
8
4
6

6
7
8
9
10

Total or Avg.

Number
of Stalka
Examln d
400
400
400
400
400
400
400
400
400
400
4,000

Percent

ot Stalka
Bord

9.75
62.00
6 1.00
5 .75
83.25
4 .75
82 .25
60.00
46 .26
14.75
49 .7

8

6

1 9 8 5

Total
J oin ta

P r cent
of Joints
Bord

4527
4980
4768
52 06
4720
4 64
4168
4657
40 0
45 17

26.'8
9.94
.58
7.40
8.58

1. 7

9.9
10. 4
2.7
6.1
8.1

46,487

8.70

8. 1

.oo

4. 97
9.38
7.8 9

Averag numb r or jointa p r atalk
--~···---·--J oint1 bored I) r 1talk ( .7 I) r nt ot 11.6) - - - - --·-···-·-Pere ntag of crop 1011 at 9 p rcent r> r bor d joint
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Percent

ot Joints
Bored
11.5
9.4
18.8

9.8
4 .4

) 1.6
1.009
9.08

It may be noted that for the entire sugar-producing area in
1936 the estimated average percentage of joints bored was 8.7. From
Barber'sl estimate of sucrose losses, it is calculated that each bored
joint per stalk causes an actual sucrose loss of 4.5 percent in milled
cane. This calculation is based on Barber's data showing that in
cane with five or more infested joints the sucrose loss was 34.51
percent and with one to three joints bored the loss was 8.78 percent.
By dividing the percentage loss in each infestation range ·by the
estimated average number of joints bored, 71h and 2 respectively,
and averaging these two figures, a percentage of 4.5 is obtained.
It is conservatively estimated that for every bored joint there is at
least an equal percentage of field loss that results from diminished
stands when the seed cane is bored, from plants killed by the borer,
from decreased weight of bored stalks, and from breaking of stalks
following bore!' injury. This gives an estimated 9 percent of injury
for each bored joint per stalk.

In 1936 the average percentage of joints bored was 8.7, and the
average number of joints per stalk was 11.6, which indicates an average loss of 9.08 percent due to borer injury. According to t he Bureau of Agricultural Economics of the U. S. Department of Agriculture, 4,854,000 tons of sugarcane were milled for sugar production in 1936. The average price paid to the farmer was $3.739 per
ton. This gives a crop value of $18,149,000 to growers. Figuring
this crop value as 90.92 percent, with the borer loss as the remaining 9.08 percent, the borer loss in 1936, in sugarcane milled for sugar
is estimated at $1,813,000. This loss would of course be much
greater if the value of t he refined sugar and by-products was considered.
For the period 1912 to 1925 when Louisiana Purple and D-74
were the main varieties grown, the average annual borer loss was
estimated by Holloway, Haley, and Loftin2 at 19 percent. Losses
were relatively high following the introduction of P. 0. J. canes,
but they have decreased with the gradual di carding of the borersusceptible varieties P. 0. J. 213 and P. 0. J. 234, and with the increased planting of the less susceptible variety Co. 290. In 1935
the percentage of joints bored was 8.1, or slightly less than in 1936.
It se ms apparent, from borer infestation data obtained over a period of yea1·s, that varieties, as well as weather and other factors,
have an important bearing on the amount of borer injury that prevails in any one year.

l Dnrber. T. C., 19 11. Dnmag to Sugar Cane in Lou is iana by the Sugar-cane
Dorer. U. S. Department Arriculture, Bureau of Entomoloey Circ. 139. 12 pp.
2 H ollow y, T. E .. Haley, W. E ., and Loftin, U. C., 192 . The Suear-Canc
Moth Borer In the United States. U. S. 0 partment Aericulture Tech . Bull. 41,
77 pp., Illus.
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V arieties of Sugar Cane in R elation to Sugar Cane Borer
D amage in 1936
L. O. ELLISOR
Louis iana Agriculturnl Experiment Station
and

H. A. JAYNES
Bur nu of Entomology and Plant Qunrnntine, U. S. D. A.

Observatio n has shown that the different varieties of sugar cane
grown commercia lly in Louisiana appear to vary in t he degree of
damage by the sugar cane borer, Diafraea saccharalis (F.). An
investigati on was undertake n in t he fall of 1936 to obtain additional
informatio n on the relative degree of damage sustained by different
commercia l varieties of cane. In addition, data on the relative damage by the borer were obtained on two varieties of cane t hat show
promise of becoming commercially important.
Infestation records were made at harvest or just before harvesting the 1936 crop of suga1· cane. The varieties of cane were
grown in experimen tal plots at several locations in t he suga;r belt of
Louisiana. Since these experimen tal plantings were made for the
pUl'pose of studying yield, and for obtaining other informatio n on
the several varieties of sugar cane, the conditions under which t hey
were grown, such as soil fertility, cultivation , etc., were very similar. There were three or four rows of each variety of sugar cane in
the experimen tal plots. One hundred stalks of each variety of cane,
selected at random at four or six representa tive points were examined
for borer injury, and the percentage s of stalks and of joints showing
external evidence of borer injury were determined . Infestation records
were made on plant cane and first-year stubble of each variety represented, and the informatio n on plant and on first-year stubble cane
was handled separately in the analyses of the results. Since it is believed that the percentage of joints bored is t he more reliable criterion of damage, emphasis is placed on this instead of on t he percentage of the stalks bored.
RESULTS

Plant cane: In table 1 are given t he average perc ntages of
joints bor d for seven vari ties of sugar cane at nine di1fe1· nt locaugar belt. Since 100 stalks of each variety were extions in th
amin d at ach location, the av rag is based on t he joints of 900
stalks. The mean percentage of bored joints ranged from 12.22 for
variety Co. 290 to 25.72 for variety C. P. 29-116.
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TABLE 1.

PERCENTAGE OF JOINTS TN PLANT CANE BORED BY THE
SUGAR CANE BORER IN 1986.
Varieties of Sugar Cane and P ercentage of J oints Bored
Co.
290

Co.
2 1

C.P.
2 -19

C.P.
29 - 320

R serve ----------------- ---

Cinclarc ·-----·- .... _ .. ___ _
Napoleonville ...... --......_
Franklin (Sterling) _ ..
F ra nklin (Oaklawn) __
Raceland ·-..-··---------·Thibod eaux , ____ ,, ..__ .. __
New Ibe ria __ ,, ___ ..__ _
J eanerette _,, ______ ,,_

20. 83
6.31
1 6.77
12.59
1 7.50
1 5.80
12.53
6.16
1.45

25.47
6.52
7.5
11.23
22.62
29 .91
18. 05
l 0.27
4.47

38.47
10.51
19.06
11.35
23.34
30.02
23.29
lG.24
7. 6

51.16
7. 66
29.36
19.7 4
19.05
32.29
19.6S
6.74
.36

Menn ...................._... _.. __

1 2.22

15.12

20.02

21.55

Location of Test Plots

C.P.
29-103

0.P.
29-116

32.02
13.70
17.34
1 . 66
40.36
2 .52
20 .24
1 .27
7.91

55.62
9.76
12.44
18. 13
30.52
4S.19
23.42
15.81
11.13

51.27
14.12
22.68
21.33
34.07
44 .00
20.86
11.91
11.26

21. 9

24.45

25.72

C. P.
2 -11

The data in table 1 were treated statistically by the method of
analysis of variance to determine whether the percentages of joints
bored in the various varieties were significantly different.
TABLE 2.

ANALYSIS OF YARlANCE TN INFESTATION IN PLANT CANE.

--·-----

Sum of
Squares

Degrees oC
Freedom

Source of Variation

------------------------

Total
...
'B tw een ·-m ans of vari ti i!
B tw en means of rang B
;Jlemaindcr, or rror
·----------- ----~-

Mean
Square

Value

214.16
78 . ll
38.07

6.49
28.83

91 77.SS
12 4.92
6304 . 7
15 7.54

62
6
4

otF.

The variation due to varieties is much greater than that due to
error. This shows that varieties are a significant source of variation.
TABLE 8.

MEAN AND MEAN DlFFERE CES JN INFESTATlON
JN PLANT CANE.•
PERCE TAGE DIFFERENCES
Averng
Percentage - - - - - - - - - - - - - - - - -- - - Co.
Oo.
C.P .
C. P.
C. P .
C. P.
C. P.
of Joints
290
2 1
29-116 29-103 2 -11 29-320 2 -19
Bored

C. P. 29-116 _ .... _
C. P . 20-108 -· .... _

C. P . 2 -11 ______ ..
0. P. 29-820 · - ..
C. P. 2 -19 --·--·
Co. 281 -----.. ·-Co. 290 _ .... ···--·

25.72
24.45
21. 9
21.55
20 .02
15.12
12 .22

J.27

3. 8
2.56

4. 17
2.90
0 .84

5. 70
4.48

I. 7
1.53

• Standard error of th difference
Low level of significanc
Hi gh level of 1ignlficnnce -·- - - · - -

13.50
12.28
9.67
9.88
7. 0
2.90

10.60
9.33
6.77
6.48
4.90

-

2.71

5.~5

7.26

The following facts are brought out in table 3:
1. Variety Co. 290 showed less damage than any other variety. All differences were significant except that for Co. 281.

2.

Variety Co. 281 is damag d significantly less than varieties
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C. P. 29-116, C. P. 29-103, C. P. 28-11, and C. P . .29-320, but not
significantly less than C. P. 28-19.
3. Except that variety C. P. 28-19 is damaged less than C. P.
29-116, there are no significant differences between C. P. 29-116,
C. P. 29-103, C. P. 28-11, C. P. 29-320, and C. P. 28-19.

First-year stubble cane: The infestation records on six varieties of first-year stubble cane are given in table 4. These records
were obtained from 100 plants in each of eight experimental fields
at different locations. The records were taken from the same plantations as those from which the plant cane data were obtained, except that no first-year stubble records were made at Napoleonville.
It should be noted that neither variety C. P . 29-103 nor variety
C. P. 29-116 is represented. Variety C. P. 807 is represented here
but was not represented in the plant cane data.
TABLE 4.

THE PERCENTAGE OF JOTNTS BORED IN FrRST-YEAR STUBBLE
CANE BY THE CANE BORER JN l 986.

Location of T st Plots

--- - ----- --- ·--- -

---

Reserve
inclare
Franklin (Sterling)
Franklin (Oakla\vn I
Rac<'lnnd
Thibodeaux
Nw Jberia
J canerelte

----·---- -

-----

Menn

-

0. P.

Co.
290

807

ll.40
2.68
16 .77
7.54
6.14
15.7 1
6.62
6.42

9.60
2.91
16.
12.78
14 . 0
19.01
7.12
.76

11.60
2.14
7.77
14.46
14 .72
14. 7
6.82
5.61

6.20
1. 4
4.02
lS .5 6
16.0!)
18 .6 1
10. 0
15.98

29.10
6.14
l 8.40
7.26
8.26
23.68
18 .

21.91
6.6(\
12.80
7.86
13 .03
18.62
l 0.67
6.00

9.00

11.48

9.66

10.01

14 .18

11.03

11.48

A statistical treatment of these data by the method of analysis
of variance revealed no significant differences in the percentage
of joints bored in the diff rent varieties. Varieties C. P. 29-320,
C. P. 2 -19. and . P. 2 -11, which were damaged significantly more
than Co. 290 in th plant can records, did not show a significant
difference in th stubble although, as the averages reveal, there was
a tendency for these varieties to have a higher mean percentage of
joints bored than for o. 290.
The analysis of variance of these data is given in table 5.
FIRST-YEAR STUllllLE
Sourc

o( Variation

Total
Betw en m an• of vnri ti a
ll tw n mean• of ranirea ___ --·-rror
R cmalnd r.

22

Sum of
Squares

Mean
qua re

1596.40
14 l.07
784.63
720.90

28.21
l 04 .08
20.GO

ANE.
Yalu
ot F.
1.87
6.09

Besides the information already analyzed on the infestation in
first-year stubble, additional information was obtained on two varieties of interest, C. P. 29-103 and C. P. 29-116, which were not represented in all of the experimental plots. In each instance the comparison of percentage of joints bored is made between the variety
in question and the variety Co. 290 gro\vn in the same experimental
plots. The infestation records for variety C. P. 29-116 .were made
on four different plantations, and t hose for C. P. 29-103 on six differe nt plantations. Th ese data were analyzed by "Student's" method
of testing for differences between paired variants. It was found
that both varieties, C. P. 29-116 and C. P. 29-103, were damaged
significantly more than Co. 290.

Obse?·11ations: From one year's infestation records no definite
conclusions are drawn regarding the relative susceptibility to borer
damage of the varieties of sugar cane in question. Under the conditions in which these records were made, it appears that some of
the val"ieties of cane are less subject to damage than others, but
whether these varieties would retain their same relative degree of
susceptibility in experimental plots in other years, or whether the
same results would have been obtained ii the varieties oi sugar cane
had been grown in large field plantings, is not known.

Research With Calcium Arsenate
C. 0. EDDY
Louis iana Ag ricu ltural Experiment Station

Until a few years ago, there was only one type of calcium arsenate in general use: the one that is commonly used on cotton.
At the present time, this material is termed "regular" calcium arsenate to distinguish it from the new types that are now being developed
for special purposes. The regular calcium arsenate can be distinguish d by the relatively high water soluble arsenic, by its larger
particle size, and by its general lack of adhesiveness. The regular
type of calcium arsenate is relatively unsafe to use on tender plants
and is not as effective in killing insects as some other arsenicals,
such as lead ar enate, due to the failure of the poison to stay on th"
plant and failure of the insect to s cure the poison.
ince calcium ar enate is a very cheap poison (the cheapest
chewing poison now sold), research during the pa t two years was
dir cted toward the developm nt of a cal ium ar enate that would
be 1 ss destructive to plant tissues and ha •e physical properties that
would r sult in better adhesivene s and coverage on foliage so that
b tt r control of th ins ct might be obtained. This project has been
dir ct d specially toward the control of the soybean caterpillar on
soyb ans.
One approach to the problem of producing a safer calcium ar-
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senate has been the development of a more stable type called "basic
calcium arsenate." In this form, a larger portion of the lime in the
combination is actually combined in the calcium arsenate. Normally,
regular calcium arsenate contains from 15 to 25 per cent, and occasionally as much as 30 per cent, of uncombined lime.
It has now been found possible to manufacture calcium arsenate in which a major portion of the lim e is combined with the arsenic. The result has been a calcium arsenate with a low water solu·ble arsenic and with superior adhesive qualities. Tests t hat measme
tho effectiveness of a poison have been ru n with individual insects.
It was found that once a given quantity was ingested by an insect,
these basic calcium arsenates had a lower toxic value; but because
of their superior adhesive qualities, field experiments have often
shown that their effectiveness was as good as that of the regu lar
calcium ar enates, and fo certain instances was superior . In experiments at Baton Roug , the regular calcium arsenates killed most
gross feeding insects before they had completed one feed ing, whereas,
wh n the basic calcium arsenates were used, the in sects fe d for a
longer time, and usually several times, before control approached
that of the regular calcium ai·senate. In t he case of many in sects,
this additional feeding is not significant, but it might be that, when
the critical period is reached, an additional day or two of f eding
might mean total desb·uction of the crop.

Experiments now being conducted by t he experiment station
show that the addition of such compounds as zinc hydroxide, freshly
precipitated Bordeaux, basic copper sulphate, freshly precipitated
aluminum hydroxide, and other similar materials adds considei-ably
to the safety of calcium arsenate on plants, and does not, in most instances, reduce the toxicity of the calcium arsenate. Using these
added materials in spray tanks has been practiced for many years.
If these materials are added to the manufactured product, it is possible for the grower who applies calcium ars nate as a dust to get
the advantage of the add d safety. The best basic calcium arsenate,
when supplemented with the best of these added compounds, is now
nearly safe nough to u e on the tender st foliage, such as soybeans,
in small experimental plots. Although these materials cannot be
recommended yet for this purpose, they can be used on many plants
on which regular calcium arsenates could not be used before. Indications are, also, that these materials will be safe for soybeans if
future research is as productive as th r search prog1·am of t he past
year.
One of the important projects of the xperim nt station t his
year was to find a sticker that could b added to calcium a1·senat
to lengthen the duration of its eff ctiven ss, particularly during
rainy p riods. Among the many mat rials test d, on having a oyb an fl our base has shown outstanding promise.
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The Striped Flea Beetle
A. L. DUGAS
The striped flea beetle, Phyllotreta vittata discedens Weise, one
species of the small, very active, leaf-eating insects commonly known
as flea beetles, does considerable damage to cruciferous plants annually in Louisiana, occasionally destroying or injuring a well advanced growth of turnips or mustard. The adult beetles congregate
upon the favorite host plant and eat innumerable holes and pits in
the leaves. The larvae often cause serious injury, especially to turnips and cabbage, by burrowing into the underground parts.
According to a number of truck crnp growers in the vicinity of
Baton Rouge, the striped flea beetle ranks second in importance
among the insects attacking truck crops in this area.
Studies of the biology and control of this insect have been conducted for a number of years in and around Baton Rouge.

Nature and Extent of Injury: This flea beetle is said to be the
most in jurious species of the group to cruciferous crops. Per haps
the most important damage is to cruciferous plants in the seedling
stage, but in the vicinity of Baton Rouge this beetle is very often
responsible for the complete destruction of a well advanced growth
of turnips or .mustard when no control measures are practiced.
The damage is two-fold, in t hat the adults feed upon t he leaves
by chewing out portions of the tissue, leaving such leaves with numerous small holes, while the larvae feed externally or internally on
the underground parts. The adults attack all of the leaves of the
plant, and the portions surrounding the holes caused by feeding,
dry out, giving the leaves a rusty appearance. An entire field of
grown turnips has been observed to succumb to a heayy attack of the
beetles. In such case, the vegetation assumes the appearance of
having been burned.
The larvae feed upon the surface of the underground parts or
bore into t hem, eating out tunnels of considerable length but seldom
more than one-fourth inch deep. As many as twenty-five larvae have
been taken from within a single turnip growing in a heavily infested
field. The injured surface of the turnip becomes roughened, pitted
or rather pimply, sometimes to the extent that it is unmarketable.
Although the damage may seem negligible in some cases, the marketable qualiti s of such plants as mustard and turnips are seriously
impaired by the cut.out portions in the leave or the pitted and
pimply condition of the underground parts.

Description: The adult beetles a1·e oblong-oval in shape and
vary in length from 2.08 mm. to 2.41 mm. Contrary to the common
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name, striped flea beetle, a large majority of t he adults have the
so-called yellow stripe interrupted at the middle to form two yell ow
spots on each black elytron .
At the time of hatching, the la1·va is a delicate, entirely white
grub-like creature, about 1.2 5 mm . in lengt h. The fu ll grown larva
is approximately 4.90 mm. in lengt h, with t he body elon gate, slender,
cylindrical, and a yellowish-white in color.
The pupa is pearly white in color, of about the same size as the
adult and mu ch like it in form.
Life History· and Habits : There are fo ur distinct developmental
stages of this insect: egg, larva , pupa, and adult. Of th ese, th e tiny
jumping a dult, which feeds upon the foliage, is the most commonly
observed. The other stages develop below the s urface of the ground.
The small, almost eliptical eggs are deposited in the soil around the
host plant. The eggs hatch in about five days and the slender larvae
attack t he underground parts of the plant. After molting twice, the
full grown Jarva leaves t he plant and forms, in the earth, an indistinct
cell within which it passes t he prepupal stage. H ere it molts its last
larval skin and is transformed to the pupal stage. About three days
later, it em erges as a soft, light colored adult. The adult hardens,
gains its color, and then breaks out of the cell to come to the surface of the ground. From eight to twelve days are spent in mating
and almost continuous feed ing before the female beetles begin laying eggs. The entire life cycle from egg to adult averages about 28
days.
The beetles usually remain in the same f ield and migrate but
very little, unl ess compelled to move fon a n ew food supply. When
disturbed, they jump from the plant upon which they are feeding
and fall among the clods, where they are not readily seen. They
soon jump back upon the plants and co ntinue to fee d.
CONTROL MEASURES

Natural Control: This beetle is less subj ect than many other
insects to attack by predacious and parasitic enemi es, owing to the
fact that t hroughout most of its life cycle it is not easily accessible.
Th e adult, the only exposed stage, is very quick and active. A small,
braconid parasite, Perilitus epit1-icis Viereck, has been noticed attacking t he adult beetles, but has n ever been found to be very num erous.
Since the eggs, larvae and pupae are in the soil, t here is little
doubt that hoeing and cultivation expose and desb·oy large numbers
of them.
A1·tificial Control: The question of ontrol for an y of t he f l a
be ties is one that was not satisfactorily solved for a long ti me, but
it has been found quite po ibl to keep veg tables practically fre
of the beetles with the proper care and watchfulness.
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In the control of the striped flea beetle, as with other species,
it is very important that operations be commenced as soon as the
beetles appear on the plants, in order to prevent serious injury. A
derris dust containing 1 percent rotenone has given best results in
the control of this beetle on turnips and mustard. If the dust is applied at weekly intervals, as long as beetles are present, this pest can
be controlled very effectively.
It is also important to remove from the fields and gardens all
remnants of such crops on which the insect might continue to feed
and reproduce.

Pseudococcobius Terr'))i Fullaway, a Hawaiian Parasite of the
Gray Sugar Cane Mealybug in Louisiana 1
E. K. BYNUM
U. S. Department of Agriculture, Bureau oC Entomolog-y and Plant Quarantine

The sugarcane mealybug parasite Pseudoccobius tcnyi Fullaway
was found parasitizing the gray sugarcane mealybug (Pseudococctts
boninsis Kuwana) on one of the Hawaiian Islands about 1908 and
since then has been reported as an effective parasite of this species.
In 1932 0. H. Swezey, of the Hawaiian Sugar Planters' Experiment
Station, very kindly offered to make shipments of t his parasite to
the Bureau of Entomology for trial in Louisiana and other states.
Parasitized mealybugs were shipped in glass tubes that were covered
with cloth, and these tubes were stored in refrigerated rooms on the
ships to protect the parasites from unfavorable temperatures and to
retard their development. The shipments were dispatched from the
port of arrival to New Orleans by air mail.
The parasitized mealybugs arrived in good condition, and parasite eme1·gence therefrom was satisfactory. The newly emerged
parasites readily oviposited in mealybugs that had been collected in
Louisiana, and were easy to rear in the laboratory.
This parasite is a yellowish wasp, the male about 1 mm. in length,
the female slightly longer. Both exes are rather active, crawling
rapidly and often flying in the laboratory.
Oviposition and Develop111ent: When the female parasite was
ready to d posit her eggs, she approached the mealybug very slowly
and touched it with her antennae several times before attempting
to insert the ovipositor. She then folded the tip of the wings back
over the abdomen and, with the ovipositor extended, backed up in
search of the host. Judging from ob ervations of the act of oviposi1 Thia is a eummary of an article eu bmitted for publication in the Journal

ot Economic Entomoloiiy.
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tion, eggs were inserted into all parts of the body of the mealybug
except the head, and into an stages except the very sman crawlers.
The time required for oviposition ranged from 2 to 15 minutes. The
mealybugs did not seem to make any effort to avoid the parasite and
did not show any ill effect while oviposition was occurring, or for
some time afterward .
This parasite has been reared through many generations in the
laboratory in each of the four seasons of the year. It was found that
the average time from host exposure to parasite emergence was 33
days for winter, 28 for spring and fall, and 18 for summer. The
range was from 16 days in summer to 40 in winte1·. The number of
parasites reared from a single host averaged 8.5, the maximum being
19.

R eLeases and Recoveries Made in Louisia.n a : All of the Hawaiian sugarcane mealybug parasites released in Louisiana in 1982 were
placed on three plantations. About 90 percent were released on
Southdown Plantation near Houma, about 30 parasites were released
on Alice C. Plantation near Franklin, and about 75 on Greenwood
Plantation about 3 miles north of Thibodaux. Small releases were
made in 1934 on three additional plantations-Valentine and Georgia
Plantations near Lockport and Elm Han at Napoleonville. Releases
were made in 1936 at the Louisiana Agrkultural Experim ent Station
at Baton Rouge, and at Cinclare Plantation near Port Allen, Laurel
Grove Plantation about 3 miles from Thibodaux, and Sterling Plantation at Franklin.
Apparently the parasite is well established on Southdown Plantation, since recoveries have been made easily ach year including
1932. The first recovery on Alice C. Plantation was made in 1936,
after several previous attempts to determine whether a colony was
established on this plantation. Recoveries were made in 1935 and
1936 from very small collections of mealybugs made on Elm Hall
Plantation, and the parasite is believed to be well estab lished there.
Several collections of mealybugs have been made on the other three
plantations where releases were made in 1932 and 1934, but the
parasite has not been recovered. A second release was made on
Georgia Plantation. No attempt has been made to determine whether
the parasite has become established at the places where releases were
made in 1936.

Dist1•ibution by the Movement of Seed Cane: In addition to the
intentional releases at several points in the suga1·cane ar a of this
state, the parasite has been carri d to s veral additional localities
by the movement of seed cane infested with parasitized mealybugs.
The movement of seed cane has be n increasing for s veral years and
will, most likely, continue to increase indefinit ly on account of the
large number of new varieties being developed. It is not definitely
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known how widely the parasite has been distributed in this manner in
Louisiana.
Some seed cane was carried from Houma for planting in variety
tests, conducted by the Bureau of Plant Industry of the United States
Department of Agriculture, in widely scattered sections of the sugarcane area of Louisiana. It has been definitely determined that colonies of the sugarcane mealybug parasite are established in or near
the sites of four of these variety tests--at Franklin, Jeanerette,
Erath, and Raceland.
This parasite has also been released and recovered several ti.mes
in Georgia and Florida, and additional colonies have been established
in both of these states by the movement of seed cane bearing parasitized mealybugs.

Resistance to Low Temperature: A collection of mealybugs was
made from standing cane in a field 4 days after the temperature
dropped to 24 ° F. The mealybugs were examined frequently, and
about 30 days later 8 parasites emerged. Additional recoveries of
parasites were made the following summer, after an unusually cold
and damp winter. An outside temperature of 20 ° F. did not seein to
injure adult parasites that were confined in a tube covered by one
thickness of thin cloth and placed near a north window of a frame
laboratory building.
E xtent of Parasitization: The mealybug infestation varied so
much from one field to another and within the same field that it was
very difficult to determine the effectivenes of the mealybug parasite in Louisiana.
Summary: The Hawaiian sugarcane mealybug parasite was
first liberated in Louisiana in 1932. The parasite was released on
th1·ee plantations in Louisiana that year and later recovered from two
of these localities. Colonies appear to be well established on several
additional plantations, since recoveries have easily been made on
them several times. In addition to these liberations, the parasite has
been distributed by the movement of seed cane bearing the host insect. It is very difficult to estimate how effective the parasite is in
the control of the sugarcane mealybug, but it is undoubtedly of some
'
value.

Possibilities of Poison Dusts in Sweet Potato Weevil Control
C. 0. EDDY
Louis iana Agri cultural Experimen t Station

Early in 1937, toxicity tests were set up on plants in the insectary at Baton Rouge to determine the effectiveness of various insec29

ticides in killing the sweet potato weevil. The purpose of these experiments was to select a dust or a number of dusts that could be
applied in the field to reduce the menace of this pest, which now
threatens a $7,000,000 industry in Louisiana.
In the course of the experimen ts it was found that a number of
dusts killed the weevil very effectively , namely, calcium arsenate,
cryolite, and barium fluosilicate . Materials that were less effective
included derris (containing 0. 75 percent rotenone), pyrethrum powder, basic copper sulphate, and a numbe1· of othe1·s.
In these experimen ts, weevil control was practically complete
with the better materials at the end of the second and third days.
Calcium arsenate killed a little faster than cryolite, and was usually
ahead of cryolite on the second day. On the third day, however, cryolite had usually killed slightly more than the calcium arsenate.
It was found that dusts applied to the lower sides of the leaves

w re much more effective than those applied to the upper portions

of the leaves. They also killed weevils wh n only the stems were
dusted.

The fact that the poison dusts killed the potato weevil so effectively in these toxicity tests led directly to the thought that the use
of poison dusts on the potatoes themselves might be effective. It was
conceived that if potatoes were thoroughly covered with a poison
dust that would stay on them well, the w evil would be killed by
these poisons before ovipo iting in the potatoes. This would mean
that the insects that were immature and in the potatoes would emerge
before they were killed, but th generation would not be perpetuate d.
It was decided to set up biological and toxicologic al studi s to
determine whether this dust treatment would accomplish in a simpler, cheaper, and safer way the ame thing that can be done with
paradichlo robenzene fumigation .

These studies ar not complete and probably will not be for a
long time yet, but they have progre sed to th point where it is believed a thorough discussion of the facts involv d will be useful in
directing further thought and in stimulating additional research along
this line.
In testing poisons for the control of the w vii, a relatively
larger amount of du t was appli d to the potato than was applied
to the I ave and 5 to 10 percent of a com m rcial stick r, made
largely of soyb an flour, wa used with it. Th potato s w re usually dipped or wet slightly b for the du t was appli d.
Poisons that w re tested in Jud d calcium ars nat , cryolite,
barium fluo ilic te, d ·rri (containin g 4 percent rot non ) , d rris
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(containing 1 percent rotenone), pyrethrum, basic copper sulphate,
and a number of other materials. In this instance, the results were
very similar to those secured on the plants except that both derris
dusts and the pyrethrum dust gave control which was comparable to
that of the calcium arsenate or the fluorine compounds. These results are significant since the question of residues is important if the
treated potatoes are to be eaten or fed to cattle later. This series of
experiments indicated that where that situation prevails, the pyrethrum or the derris dusts may be used.
In experiments that were set up where weevils were still in the
potatoes it was noted that many weevils were killed before they had
totally freed themselves from the potatoes. This fact was ffrst called
to our attention by Mr. S. S. Easter, worlcing on the control of the
sweet potato weevil with the Bureau of Entomology and Plant Quarantine at Sunset, Louisiana.
In treating seed in the fall it is important to determine whether
the adult weevils wiJl actually emerge before the seed is planted in
middle or late February. The biological data I obtained clearly show
that if potatoes are dug on or before October 1, all of the weevils
wil1 eme1·ge in December or early January. This dust treatment for
potatoes would then be very satisfactory. The weevils that emerge
at that time also have a very long preov.iposition period, so there
would be practical assurance that no eggs would be laid before the
weevils were killed by the poison.

With the dropping of temperatm·es, which usually occurs in
October, the length of the life history stages materially increases.
Eggs laid after October 15 have not reached the pupal stage by February 1. It will be seen that if potatoes are to be left outdoors and
are to be treated with a dust treatment, they must be dug and treated before October 1 or very shortly thereafter if this dust treatment
is to b.e effective.
It is true that the temperature in sweet potato houses and in
sweet potato banks is not comparable to the outdoot conditions
unde1· which these studies were made. Further studies undoubtedly
will indicate methods whereby this principle of killing adult insects
and preventing their ovipositing in the potatoes may be used successfully on potatoes dug later than October 1.

This dust treatment may be succe sful, also, in the treatment
of bait potatoes that can be plac d in the field, as sweet potato
weevil adults readily assemble on them.
1 Reported by M. B. hrlstia n in "New Biolo1iical Studies of the Sweet Potato W vii " Cotton States Entomolo1iista M etln1i, New Orleans, La., February
4, 198 8.
.
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The first experiments indicated that the dust treatments, particularly cryolite and calcium arsenate, can be expected to be very
efficient in killing sweet potato weevils in the field if the applications of the dust are synchronized with the activity of the weevils in
the field. The experience with stickers also indicates that these
poisons are much more effective on both leaves and potatoes when
from 5 to 10 percent of sticker is includ ed with the toxin. These dusts
should also be successful in treating plants in seed beds.
Another potential or possible use for cryolite is the treatment of
seed potatoes that are to be placed in beds.
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